Camphor (2-bornanon) is a ketone body from an evergreen plant of *cinamomum camphora*. It is a waxy solid with aromatic odor and is found in many medicinal plants such as thyme, lavender, chicory and date bast alcoholic extract ([@B1]-[@B3]). Synthetic derivatives are also made of pinene as well as natural kinds. Its ways of entering the body are through food, skin, eye contact and breathing. It can be poisonous when a large quantity is being ingested. It can cause irritability and neuromuscular hyperactivity, blurred vision, nausea, vomiting, colitis, dizziness, delirium, the treatment of *urinary tract infections*, contraction of heart muscles, difficulty in breathing, seizures and death ([@B4]-[@B6]). In eighteen century, camphor had been used in cumulative doses to induce convulsion attacks in psychiatric patients ([@B7]). Camphor has been used for various purposes in more countries, especially the Asian countries. In herbal medicine protocols, camphor has been administered as an antiseptic and an anti-inflammatory agent for common cold ([@B8], [@B9]). Camphor has been used as an additive to different substances such as ointments, lotions, as well as gels containing antiinsect bites, topical analgesic, anti-itching, anti-burns and sunburn. Also, it is used in shiny material, toilet products preservatives, cosmetics, chewing gum and cigarette ([@B10]). Recent studies showed camphor probably reduces Cytochrome P450 B1 (CYPB1) activity. This enzyme interferes in the testosterone precursors called desmolase and 17-hydroxilase. By reducing cytochrome activity, the concentration of testosterone in serum may be decreased ([@B3]). Some researchers investigated impact of camphor component in UV-filter ointment on gonadotropines and gonadal hormones, and concluded that camphor causes adolescence retardation and reduction in reproductive organs volumes in both sexes ([@B11]). Also, it was shown that the use of ointments containing camphor did not affect levels of gonadotropines \[luteinizing hormone (LH), follicle-stimulating hormone (FSH)\]and testosterone ([@B12]). On the other hand, it was demonstrated that camphor via effect on gonadotropin-releasing hormone (GnRH) can decrease levels of LH and FSH only at low dose. This effect may be considered as a side effect of camphor administration ([@B13]). Previous studies demonstrated the effect of camphor on abortion, breast feeding reduction and fertility suppression ([@B3], [@B14], [@B15]). Also, according to Avicenna's belief, camphor is a suppressor of libido and acts as an effective element in reproductive system ([@B16]). Since these possible effects may be resulted in involvement of sex hormones, this study evaluated the effects of camphor on levels of LH, FSH and testosterone in the treated rats.

This experimental study was approved by the Ethics Committee of Babol university of Medical Sciences, Babol, Iran. Male Wistar rats (n=56) weighing 250- 300 gr were used. The rats were kept under standard living regimens (a 12-hour light/12-hour dark condition) and access to rat chow and water at libetum (free feeding).

Camphor was obtained from Frey+Lau Gmbh, Germany, while ethanol, diethyl ether, formalin. enzyme- linked immunosorbent assay (ELISA) kit from USCN Life Science Inc., (USA & CHINA).

Fifty six male rats were selected and divided into 5 groups including control group receiving no treatment (n=12), sham group receiving ethanol 10% (n=11) and three treatment groups (n=11) receiving 1, 2 and 5 mg/kg camphor. Ethanol 10% was used as a camphor solvent. It has been reported that ethanol in this concentration has no side effect on reproductive system ([@B17]). Base on previous studies, after 18 days of camphor administration, the rat's blood samples were collected from orbital plexus sinus, while after 36 days of camphor administration, the blood was taken from axillaries plexus ([@B18], [@B19]). The samples were centrifuged and kept in the freeze condition. The serums were used for measurement of LH, FSH and testosterone using enzyme-linked immunosorbent assay (ELISA) technique.

Data were analyzed using non-parametic Kruskal- Wallis H test. The difference between the results was considered statistical significant at p\<0.05.

LH levels significantly increased on days 36 (p=0.032 for 1 mg/kg, p=0.027 for 2 mg/kg, and p=0.016 for 5 mg/kg), and 18 of camphor administration (p=0.016 for 1 mg/kg). FSH levels showed a significant decrease after camphor injections on day 36 in groups receiving 2 (p=0.047) and 5 mg/kg (p=0.008) as compared to control group. No significant differences were seen in testosterone levels in all treatment groups in comparison with control and sham groups ([Table 1](#T1){ref-type="table"}). No significant difference was seen between sham and control groups, as well

###### 

Sex hormones concentration in adult male rats after receiving daily intraperitoneal injections of camphor in three treatment groups (1, 2 and 5 mg/Kg)

  ------------------- --------- --------------------------- ------------------------- -------------------------- ------------------ ---------------- ------------------
                                                                                                                                                     
  Group                         TSS˚ (Mean ± SD) (nmol/L)   LH (Mean ± SD) (mIU/mL)   FSH (Mean ± SD) (mIU/mL)                                       
                      Day 18    Day 36                      Day 18                    Day 36                     Day 18             Day 36           
                                                                                                                                                     
  **Control**                   0.554 ± 0.352                                         0.71 ± 0.301                                  0.084 ± 0.024    
  **Sham**                      0.766 ± 0.285                                         0.8424±0.324                                  0.0764 ± 0.028   
  **Treatment (1)**   1 mg/Kg   0.716 ± 1.107               0.4806 ± 0.511            10.0482 ± 15.2\*           1.2648 ± 0.206\*   0.5466 ± 1.113   0.0702 ± 0.031
  **Treatment (2)**   2 mg/Kg   0.563 ± 0.535               0.5224 ± 0.239            1.1688 ± 0.35              1.249 ± 0.228\*    0.1144 ± 0.132   0.0384 ± 0.032\*
  **Treatment (3)**   5 mg/Kg   0.6602 ± 0.411              0.7188 ± 0.336            1.3084 ± 0.581             1.3898 ± 0.166\*   0.0852 ± 0.083   0.0316 ± 0.024\*
                                                                                                                                                     
  ------------------- --------- --------------------------- ------------------------- -------------------------- ------------------ ---------------- ------------------

Values in table are presented as mean ± SD.

TSS; Testosterone and \*; P\<0.05 for increased level of LH and decreased level of FSH.

These results showed that camphor significantly decreased FSH level and increased LH level in adult male rats, but did not modify the testosterone level as compared to control and sham groups. One probable reason for an increase in LH level may be due to the impact of camphor on male gonadal nerves which leads to paracrine effects on testosterone level, but it is independent of (hypothalamus-pituitary-gonad) HPG axis. According to Baumgarten et al. ([@B20]) and Rauchnwald et al. ([@B21]), these catecholamine fibers are sparsely distributed in the testis, capsule, vasculature and interstitium. Park et al. ([@B22]) and Jamshidzadeh et al. ([@B23]) have demonstrated that camphor inhibits catecholamine secretion by blocking nicotinic acetylcholine receptors. This evidence indicates the substances altering brain monoamine levels also affect reproductive system of male rat. Gong et al. ([@B24]) indicated that testicular innervation functions are considered as an important survival factor for Leydig cells *in vivo*. It appears camphor has inhibitory role in catecholamine secretion originated from testis nerves; hence Leydig cells function reduce and testosterone level decrease. On the other hand, it might be suggested that the decreased testosterone level acts on the HPG axis as a negative feedback. This can increase the level of LH. Other probable reason of increasing LH may be due to using alcohol as a vehicle in this study. This possibility is based on report of Selvage et al. ([@B25]) about inhibitory impact of alcohol on Leydig cell activity which is independent of HPG axis ([@B24]); in addition, Rivier ([@B26]) noted that alcohol induced a rapid decrease on plasma testosterone by activation of neural pathway between the brain and testis. Further studies, however, are needed to illustrate whether to use water or normal saline as vehicle. Nevertheless, paracrine control of the testis in adult men should be considered. Sharp ([@B27]) demonstrated that most cases of infertility belonged to men with raised level of serum gonadotropin despite normal or reduced sperm. Malformation of the intricated paracrein reactions within testicular tissues seem to be associated with the etiology of male infertility, particulary oligospermia.

Perhaps, in our findings, an increase in LH level showed the same effect. Another result of this research is a significant reduction of FSH level. That might be the effect of camphor on sertoli cells which inhibited FSH by inhibin secretion. The other finding of this study is the unchanged level of testosterone throughout this study despite the increased level of LH. The reason may be due to possible inhibitory effect of camphor on testis nerves and Leydig cells ([@B22], [@B23]). To confirm these probabil the material with a part was made of camphor ities, intracerebroventricular (ICV) injection of camphor may be helpful. There are some studies that are in conflict with our findings. Schlumpf et al. ([@B11]) investigated the impact of camphor component in UV-filter ointment on gonadotropins and gonadal hormones, and concluded camphor causes adolescence retardation and reduction in reproductive organs volumes in both sexes. Another study stated the use of ointments containing camphor did not affect on gonadotropins (LH, FSH) and testosterone ([@B12]). Also, in a quest by Carou et al. ([@B13]) effect of camphor on rats causes slightly reduce in levels of LH, FSH (only in low dose), and (GnRH) *in vitro*. It is noteworthy that they had used derivatives of camphor, or a part of used material was made of camphor, unlike our study that we used pure camphor. May be this reason describes the difference.

It is concluded that pure camphor in alcohol 10% increases LH level and decreases FSH level. To investigate other impacts of camphor on HPG axis and to confirm our results, designing a new investigation based on ICV injection of camphor is suggested.
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